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摘要 
I 
摘  要 
与手性立体化学和手性技术相关的研究不仅在化学和医药领域不可或缺，
而且在材料、环境和生命科学等领域也有重要应用。本文以手性 1,4-二氢吡啶
类(1,4-DHPs)衍生物尼莫地平和氨氯地平，手性保健品氨基糖类，以及手性聚
集诱导发光(AIE)化合物为研究对象，开展 X-射线单晶结构分析、X-射线粉末
衍射(XRD)、晶型、绝对构型关联、电子圆二色(ECD)和振动圆二色(VCD)光谱
等手性检测方法学研究。本论文各章节的主要构成为： 
第一章为绪论，着重强调了晶型手性药物和手性保健品的重要性及研究意
义；介绍了集成手性光谱技术及其在晶型手性药物研究中的应用；总结了 1,4-
DHPs 钙拮抗剂的作用以及获取其对映纯化合物的方法；并对确定手性化合物绝
对构型的方法进行概述；还简述了 AIE 化合物的特性和 Viedma Ripening 法。最
后提出本论文的选题依据和研究目标。 
第二章采用 X-射线单晶衍射与固体和溶液 ECD 光谱关联，以及实验和理
论固体 VCD 光谱佐证的方法，对自发拆分获得的一对尼莫地平外消旋聚集体进
行了绝对构型确认，获得了手性 1,4-DHPs 衍生物的 ECD 光谱图。此外，通过
XRD，以及固体 ECD 和 VCD 光谱等有别于常规非手性方法鉴别优势手性药物
晶型的手段，对尼莫地平的多晶型现象进行了细致研究。 
第三章以 L-(+)-酒石酸和 D-(–)-酒石酸为拆分剂，对消旋原料药氨氯地平进
行化学拆分。通过固体和溶液 ECD 光谱、固体 VCD 光谱、手性 HPLC、旋光
度和 MS 等手段，对所得对映纯氨氯地平进行表征分析。采用与尼莫地平的
ECD 谱关联的方法，初步构建了手性 1,4-DHPs 衍生物的绝对构型关联规则。 
第四章针对手性保健品 α-氨基葡萄糖盐酸盐和 α-乙酰氨基葡萄糖，以及分
别以 α-氨基半乳糖盐酸盐和 α-乙酰氨基半乳糖为比较对象，通过 XRD、固体和
溶液 ECD 光谱和固体 VCD 光谱的表征和分析，初步探究手性氨基糖类检测和
质量控制的方法。 
第五章通过 X-射线单晶衍射与集成的固体和溶液手性光谱关联的方法，对
经手性 HPLC 拆分获得的五取代四氢嘧啶类 AIE 化合物(Me-THP-3ph)的一对对
映体进行了绝对构型关联；另外，尝试通过 Viedma Ripening 法调控 AIE 类化合
物的对映纯晶相，并对所获取的四苯基乙烯(TPE)手性晶体进行了初步研究。 
第六章总结了本论文的研究工作，并对后续工作进行了展望。 
关键词：手性药物和保健品，电子圆二色(ECD)光谱，振动圆二色(VCD)光
谱，绝对构型关联，多晶型，自发拆分，聚集诱导发光 
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II 
Abstract 
Chiral stereochemistry and relative chiral technology have been widely employed in all areas 
of chemistry, medicine & pharmacy, material, environment and life science. In this thesis, we 
mainly focus on the l,4-dihydropyridines (1,4-DHPs) calcium antagonists (i.e. nimodipine and 
amlodipine), chiral health-care D-glucosamine compounds and some chiral aggregation-induced 
emission(AIE) compounds as our research project to study the chiral measurement methodology: 
X-ray single crystal diffraction, X-ray powder diffraction (XRD), polymorph, absolute 
configuration correlation, electronic circular dichroism (ECD) and vibrational circular dichroism 
(VCD) spectroscopy and other chiral techniques. Main contents are as follows: 
In the Chapter 1, the significance on the research of the polymorphic chiral active 
pharmaceutical ingredients (CAPIs) and chiral health care products, as well as the integrated 
chiroptical spectroscopy and its applications in CAPIs are presented. In addition, a series of 1,4-
DHPs calcium channel drugs and the corresponding methods to obtain enantiopure 1,4-DHPs 
compounds are summarized. The overview of absolute configuration determining methods is also 
presented. The brief introduction is contributed to the properties of the AIE compounds and the 
Viedma Ripening method. Finally, the topic basis and research target of this dissertation are put 
forward. 
In the Chapter 2, the absolute configuration of a pair of chiral nimodipine conglomerates, 
which were prepared through spontaneous resolution under chiral crystallization, were determined 
via the X-ray crystallographic analysis, correlated with their solid-state and solution ECD spectra, 
and further proved by the experimental and theoretical solid-state VCD methods as well. The 
solid-state and solution ECD spectra of chiral l,4-dihydropyridines were obtained for the first time. 
Additionally, the polymorphic forms of nimodipine were studied by XRD, solid-state ECD and 
VCD spectra, which differ from the non-chiral conventional methods as to qualitative 
identification of different chiral crystalline states of APIs in pharmaceutical preparations. 
In the Chapter 3, the chemical resolution of the racemic API amlodipine, employing the L-
(+)-tartaric acid and D-(–)-tartaric acid as resolving agent are discussed. A pair of enantiopure 
amlodipines were obtained and analyzed by the solid-state and solution ECD spectra, solid-state 
VCD spectra, chiral HPLC, optical rotation and MS. Based on the ECD spectra comparison of 
chiral amlodipine and nimodipine, rules of absolute configuration correlation of chiral l,4-
dihydropy- ridines was preliminary established. 
In the Chapter 4, chiral health care products of α-D-glucosamine hydrochloride and α-D-N-
Acetyl-glucosamine were characterized and analyzed by XRD, solid and solution state ECD 
spectra as well as solid-state VCD spectra. The α-D-galactosamine hydrochloride and α-D-N-
Acetyl-galactosamine was studied by comparison. A method that can be applied in the field of D-
glucosamine inspection and quality control was preliminary established. 
In the Chapter 5, the absolute configurations of a pair of the C-6 unsubstituted tetrahydropy- 
rimidines (Me-THP-3ph) with typical AIE characteristics, which are separated by chiral HPLC, 
were confirmed via the X-ray crystallographic analysis correlated with the solid and solution state 
integrated chiroptical spectra. Moreover, Viedma Ripening method was applied to regulate and 
control the enantiopure crystal phases of some AIE compounds. Finally, the chiral crystal of 
tetraphenylethylene (TPE) was studied. 
In the Chapter 6, a conclusion of this dissertation and an expectation of the future research 
are presented. 
 
Key words: Chiral drug and health care product, Electronic circular dichroism(ECD), 
Vibrational circular dichroism(VCD), Absolute configuration correlation, polymorphism, 
Spontaneous Resolution, Aggregation-induced emission(AIE) 
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